Abnormal sexual behaviour and feeling associated with temporal lobe dysfunction have frequently been described in man and in animals. In man this disorder usually produces hyposexuality, although instances of hypersexuality and perversity have been reported. The subject of temporal lobe epilepsy and sexual perversion has recently been reviewed by Flor-Henry (5) . Various types of abnormal sexuality in association with temporal lobe lesions have been described -Gaustaut (8) was the first to explain the characteristic hyposexuality, and this was later confirmed by Taylor (18) in his series of one hundred patients, his findings being similar to those of Maeder (12) who said that the sexuality of epileptics was" ... polymorphous and much like that of a normal child." In Taylor's series, the most common abnormality, in the order of two-thirds, was a very low sexual drive (defined as frequency of intercourse of less than once a month) and not a failure of erection or of ejaculation. Taylor also comments that perverse sexuality was frequent, but heterosexual hypersexuality was rare. He attributed such abnormalities to temporal lobe dysfunction as the primary factor, and to psychosocial factors as secondary causes. ' Can, Psychiatr. Assoc. J. Vol. 21 (1976) More specific sexual disorders have also been reported in conjunction with temporal lobe dysfunction. One was the famous case reported by Mitchell (13) of a patient with epilepsy accompanied by a fetish for safety pins. Seizures were specifically triggered in the patient whenever he looked at a bright, shiny pin. The seizure was accompanied by a pleasurable sensation described as "thought satisfaction" and was further described as being "better than intercourse". This patient had a left anterior temporal lobe epileptic focus, the epilepsy and fetish both being cured by an anterior temporal lobectomy on the left side. This seems to have been a case of so-called reflex epilepsy -seizures which are triggered by an emotional or affective experience. Reflex epilepsy was first described in 1850 by Brown-Sequard (2) and later in 1928 by Wilson (20) . Another interesting case of reflex epilepsy was described by Hoenig (10) of a young housewife who had seizures triggered by the experience of sexual orgasm, unrelated to the physical act of intercourse but occurring only after she had experienced orgasm. Following orgasm she would become very pale, lose consciousness, and her left arm and leg would twitch, implicating the right motor strip. Investigations revealed five to six cycles per second slow waves originating from the right frontotemporal areas. She improved markedly on anticonvulsants.
Another case, clinically similar in many ways to the one to be discussed in this paper, was reported by Erickson (4) . This was a lady who had epilepsy with a prolonged aura consisting of strong feelings of depression and also of orgasm, first presenting in the form of nocturnal episodes during which she would feel "hot all over" and experience depression and an orgasm. The condition led her to seek multiple sexual contacts and she was subsequently labeled a nymphomaniac. The attacks progressively became associated with marked laughing and crying, and later with more generalized seizures in the form of myoclonic jerking of her left leg, again implicating the right motor strip. She was found to have a vascular tumour of the falx, which was compressing the paracentral lobule and cingulum of the right hemisphere. Surgery corrected both the sexual attacks and the epilepsy.
Van Reeth (19) in 1958 reported four cases of temporal lobe epilepsy and episodic hypersexuality with an orgasmic aura, all with unilateral temporal lobe epilepsy of the right hemisphere. Kolarsky and Freund (11) in 1967, reported a significant association of all sexual deviations with temporal lobe lesions which were present before the first year of life.
The exact localization in the brain of sexual feeling and orgasm have been fairly well described. Erickson (4) states that Woolsey and his group had worked out the representation of the sacral segments with precision in the cortex of the monkey. Extrapolating this to man, Erickson states that it is reasonable to suppose that the genitalia and other perineal structures are represented in the cerebral cortex of the paracentral lobule on the medial surface of the hemisphere -the exact location of the vascular tumour in the case reported by him.
Delgado (3) reported on two female patients, who, following temporal lobe stimulation, became increasingly flirtatious with the therapist. Sem Jacobson (16) also reported on two cases in which stimulation of the posterior part of the frontal lobe produced sensations "like a sexual pleasure". Heath (9) has reported that stimulation in the septal region can evoke a sexual experience and in some instances may produce the feelings of orgasm. In Russia, Bechterewa (1) has been able to evoke pleasurable sensations and orgasm during stimulation of the ventro lateral thalamic region.
Olds and Milner (14) found in their experiments with rats that the "pleasure centre" or "reward centre" of the brain seemed to be the median forebrain bundle. This was confirmed in man by Heath (9) who, through implanted electrodes in the median forebrain bundle, was able to successfully treat a homosexual by pairing heterosexual behaviour and pleasurable brain stimulation. The septal region is the site most consistently implicated in the pleasure response with efferents via the median forebrain bundle through the lateral hypothalamus to the interpeduncular nuclei of the brain stem. Heath (9) found that during orgasm, spike and large slow wave activity occurred in these regions along with superimposed fast activity, stimulation electrically, or with acetycholine producing intense feelings of orgasmic pleasure. Occasionally the amygdala is involved.
Flor-Henry (5) quotes Goldstein and says that in normals, orgasm is correlated with a large increase in right hemisphere energy, measured by quantitative amplitude analysis. Flor-Henry relates this as the paradigm of intense non-verbal affectivity and states that it is not surprising that orgasm lateralized to the non-dominant hemisphere. This is in keeping with his work (7) on laterality and the functional psychoses, postulating that non-dominant temporal-limbic dysfunction is the organic substrate for manic-depressive psychosis, while dominant temporal-limbic dysfunction is the organic substrate for nuclear schizophrenia.
As so few cases of temporal lobe epilepsy with an orgasmic component have been reported, the following case is of some interest.
Case History
The patient is a thirty-one year old white male, married for the second time, having three children from each marriage. He was an auctioneer, although his business was on the verge of bankruptcy at the time of admission.
He had a number of symptoms of both long and short duration.
One year prior to admission, he had been suffering from panic attacks. They had worsened recently, coinciding with business difficulties. They came on at any time, lasting up to three hours and were characterized by sweating which was cold and clammy, often only affecting parts of his body. During these spells he had a marked tremor, palpitations, nausea, an unpleasant acid taste, hyperventilation, marked borborygmi, and a subjective feeling of anxious dread and depression.
Three months before hospitalization the attacks increased in severity. He became preoccupied with thoughts of suicide during the periods of tension and dysphoria. These thoughts were intrusive, ego-alien and he resisted them. He had nocturnal attacks during which he would wake up in a terrifed state with a strong self-destructive urge, several times attempting suicide with a kitchen knife. His wife who gave a vivid description of these episodes, would, with great difficulty, prevent him from harming himself. The patient was almost totally amnesic for these periods. Such attacks of intense depression and suicidal feelings would also occur during the day but he was able to control these. Between attacks he felt fine apart from a prevailing mood of anxiety and mild depression, no doubt secondary to this and his social difficulties. His sleep, apart from the attacks, was good and so was his appetite.
The patient had a number of long-term problems. Since early youth he had experienced episodes of facial twitching which had recently become worse. The twitching, in the absence of any obvious precipitants, would begin in the right side of his face on the forehead, spread to the left forehead, into the lower face, the neck and finally down the left arm. The march was described as 'a spasm' and if allowed to go unchecked would result in temporary weakness or partial paralysis of the left arm, lasting up to three hours. The attacks were mostly nocturnal, only occasionally occurring during the day. Prior to an attack, he would experience a nauseous or churning feeling in his stomach, rising to the back of his throat. He also experienced at times unusual, unpleasant smells, "like feces" and had at times checked his children's room.
The patient experienced a sensory phenomenon along with the twitching. This was described as "being just like an orgasm" and was further described as being "sexual and intensely pleasurable", but not associated with sexual arousal. Because of the location of the sensation on his face, it seemed foreign and thus he sought to avoid it. He also knew the sensation often preceded the twitching which he strove to abort. From experience he had learned that slapping his left face at the beginning of an episode would stop the attack. This had to be vigorous and he had awakened on occasion with his left face bruised. The patient also experienced minor attacks or "blackouts" during the day. His vision would blur, he would experience true vertigo and yellow circles in the peripheral visual field. There was a recent history of aggressive outbursts directed towards his family.
Past psychiatric history was significant. Ten years previously, at the age of twenty-one, he had a brief psychiatric illness while in the army. One day following strenuous field exercises, he felt weak and nauseous and experienced left arm numbness and then paralysis. Neurological examination at that time was felt to be normal, and a psychiatrist thought it was a hysterical conversion symptom. Following this, he developed the phenomenon of synethesis, that is, involuntary mirror movements of his left hand which would occur when he moved his right. He was also weak and clumsy with his left hand from then on.
The patient had been adopted at an early age and nothing was known of birth history or of his bioligical parents. He remembers being told he was very sick just after birth with "pneumonia". There were no febrile convulsions nor head injuries. He went as far as Grade XII through upgrading and, although changing jobs frequently , he was always gainfully employed. His first marriage, after five years and three children, ended because of incompatibility. His oldest son had synostosis, requiring surgery and he subsequently developed epilepsy. He had three children from his second marriage, all normal. His sexual adjustment was good, although intercourse at times was infrequent.
On admission he presented as looking his stated age, slightly obese, somewhat unsophisticated, although highly verbal. He looked mildly tense and depressed. He was preoccupied with depressive, morbid thoughts, and was somewhat disinhibited in his general demeanour.
He was found to be physically healthy apart from the presence of synethesis, left-sided weakness of the face, arm and hand, and mild muscle atrophy of the left hand. He was righthanded.
Extensive investigations were carried out over the course of two hospitalizations. Blood chemistry and serology were normal. A waking electroencephalogram was interpreted as abnor-Vol. 21, No.5 mal with a generalized slow wave dysrhythmia most prominent on the right fronto-temporal regions, compatible with, but non-diagnostic of an interictal dysrhythmia. Sphenoidal leads with pentothal activation were uninformative. Brain scan, right and left cerebral angiograms, pneumogram and computerized axial tomography (C.A. T. scan) were all normal.
Over the course of two almost consecutive hospitalizations, two neurological opinions were sought. The first neurologist confirmed the leftsided weakness but was otherwise "unimpressed" with the patient's symptoms. The second again confirmed the peripheral signs and suggested the possible presence of a focal cortical epileptic discharge.
Extensive psychological testing was done. The Wechsler Adult Intelligence Scale revealed a performance score of 102, a verbal score of 103 and a full scale score of 103. There was no significant inter-subtest scatter. The Minnesota Multiphasic Personality Inventory and the Eysenck Personality Inventory showed only evidence of an individual who was" schizoid" , felt inadequate, was tense, anxious and had a tendency to withdraw into fantasy by reading or writing.
The neuropsychological test battery, modified after Halsted and Reitan by Yeudall (15) was administered. The following subtest scores were positive, that is indicative of brain dysfunction: name writing, finger oscillation of the right hand, finger localization of the right hand, tactual formboard performance, purdue pegboard, fingertip writing, clinical memory, non-verbal learning, tactile form recognition, seashore rhythm, retinal rivalry, Halsted category, and symbol Gestalt test. Collectively these tests were indicative of brain dysfunction and the clinical neuropsychologist (21) reported the following. "The patient's performance was characteristic of individuals with mild to moderate dysfunction of the right cerebral hemisphere. The test profile indicates that the focus of the dysfunction is in the somatosensory zone of the right hemisphere and extends into the adjacent temporal parietal and frontal regions of the same hemisphere. There is some evidence to suggest that the dysfunction extended into the somatosensory regions of the left hemisphere. The remaining regions of the left cerebral hemisphere appear to be functionally intact. " .
On initial hospitalization the patient, although not fitting well into a syndrome of depressive illness, was nonetheless treated with anxiolytics and antidepressants in full therapeutic doses. His response to this was minimal, amounting only to some diminution of anxiety. His attacks remained the same. During the second hospitalization and after a diagnosis of temporal lobe epilepsy was made, the patient was placed on diphenylhydantoin 100 mgm. q.i.d. The response was dramatic. The mental state completely changed, with a total disappearance of night attacks, episodes of depression and anxiety and an almost complete disappearance of facial twitching. The orgasmic sensations also disappeared. The patient discontinued his medications while on a job out of town, following which the attacks returned with much greater intensity than before. When he resumed taking anticonvulsants the attacks again disappeared. Six months later he reappeared, his seizures again out of control. Hospitalization on this occasion necessitated intravenous diphenylhydantoin to bring his serum anticonvulsant to therapeutic levels. When this was achieved, the seizures again stopped and he left hospital well once more on maintenance anticonvulsants and has remainded so for over ten months.
Discussion
Temporal lobe epilepsy can present in a number of ways, and Simpson (17) has reviewed the subject. Most typically an aura of epigastric sensation usually described as 'butterflies' or a 'churning' occurs, often accompanied by a rising sensation to the back of the throat. Other autonomic disturbances such as palpitation, salivation, blotchy erythema, urticaria, borborygmi or hyperpnoea can accompany the aura or be part of the seizure. Such sensations usually arise from a focus in the Sylvian fissure and can also include hallucinations of taste. Lesions of the anterior inferior temporal regions and of the uncus often give rise to olfactory sensations, usually disagreeable and often described as being like burning hair or otherwise of a disgusting nature. Temporal lobe dysfunction can also produce a dreamy state or other altered states of consciousness, for which the patient is partially or totally amnesic. Panoramic memories may occur as well as oceanic feelings. Auditory hallucinations often occur, usually when the transverse gyrus or posterior part of the first convolution of the temporal lobe is disturbed. Visual hallucinations are produced by dysfunction of the posterior regions, and dysfunction of the anterior one-third can produce a discharge of emotion such as fear, anxiety or depression, especially when the dysfunction extends into the anterior aspects of the limbic system, involving the inferior mesial orbital surface of the frontal lobes, usually on the non-dominant side. Feelings of pleasure or unpleasure often stem from stimulation or dysfunction of the posterior regions.
Temporal lobe seizures may remain localized, often presenting as psychomotor fits, or the disturbance may propagate, leading to a more elaborate seizure and occasionally to generalized convulsions. Flor-Henry (6) states that, "The majority of psychosensory or psychomotor attacks do not proceed to generalized seizures, and generalized seizures do not end with psychomotor fits. The limbic system can be considered more or less separate from the generalized seizure system. "
The case presented in this review had a number of interesting aspects, indicating several temporal lobe epileptic foci.
The aura of epigastric churning was classical and implicated the Sylvian fissure. The orgasmic sensation probably originated either from the septal region as Heath (9) suggests, or from the anterior inferior orbital mesial areas. The motor twitching arose from secondary propagation to the motor strip, all this being in the right or nondominant hemisphere. In addition to the main attacks, he also had episodes of profound anxiety and depression and suicidal thoughts for which he was partially amnesic, implicating the inferior mesial orbital aspects of the frontal lobe. His night attacks may have been sleepwalking episodes, a pathological state in which the cortical and motor aspects of sleep are dissociated secondary to a disturbance in the brain stem. Occasional olfactory hallucinations of fecal material would indicate uncul dysfunction, . and episodes of dizziness with visual disturbances indicate dysfunction of the posterior temporal regions. The patient either had a single epileptic focus with variable secondary propagation, or had multiple foci of an epileptic nature, the neuropsychological test battery results indicating the latter.
Response to anticonvulsant therapy was dramatic, with the attacks stopping (including the psychic symptoms) except for occasional mild twitching of the left face. The patient served as his own control by stopping the medication, with the attacks returning, only to disappear again when he resumed the anticonvulsants, this occurring on two separate occasions.
Summary
A case is presented of a thirty-one year old man with temporal lobe epilepsy with probably, multiple foci of origin on the right side. His attacks included an 'orgasmic like' sensation which spread across his face from right to left and was followed by muscle twitching which extended into the left neck and arm. The sensations were unpleasant because of their location. Various features of temporal lobe dysfunction are discussed as well as the clinical aspects of the case.
